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SUMMARY 
Anclote Power Station, which has a single unit with a net de-
pendable capability of 515 MWe, withdraws condenser cooling water from 
near the mouth of the Anclote River and discharges it back into the 
Anclote Anchorage. 
As part of the National Pollutant Discharge Elimination System the 
U.S. Environmental Protection Agency has required that Florida Power 
Corporation (FPC) demonstrate that .operation of the Anclote Power Sta-
tion does not adversely affect the aquatic community of the Anclote 
River and Anchorage. In response to this requirement FPC initiated 
the Anclote Post-operational Ecological Monitoring Program and contracted 
with Westinghouse Environmental Systems Department to conduct the plank-
ton monitoring portion of the program. Parameters measured as part of 
the plankton program included zooplankton and phytoplankton abundance 
and biomass, primary productivity, temperature, salinity, dissolvedoxy-
gen, pH, water transparency, depth, wind velocity and direction, and 
current velocity and direction. These measurements were made at monthly 
intervals at four stations in the Anclote Anchorage and at two stations 
in the intake canal. 
The general seasonal cycle of zooplankton abundance near the Anclote 
Power Station was strongly related to water temperature. Peaks in 
abundance followed a pattern similar to that noted during the pre-
operational monitoring program, and were considered characteristic of 
other shallow-water environments of Florida. No consistent statistically 
significant differences were noted among sampling stations which could 
be attributed to the operation of Anclote Power Station. The zooplankton 
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community near the Anc10te Power Station was dominated by the copepod 
Acartia tonsa which is a predominant species in shallow-water subtrop-
ica1 environments. When the upper temperature tolerance limit of this 
copepod and Oithona spp. were related to ihe calculated mixed tempera-
ture at the end of the discharge canal, it was noted that hourly values 
of discharge temperature exceeded the upper tolerance limit only 30 
percent of the time in July, 20 percent in August and 10 percent in 
September. 
Phytoplankton abundance and productivity during the 1976 Post-
operational Monitoring Program reached a maximum of 52.4 mgcm-3 hr-1 
-3 -1 in June and was relatively low «20 mgCm hr ) during most of the 
remaining months of the year. During the pre-operational mOnitoring 
program, maximum abundance and productivity occurred during August and 
September. Differences in abundance and productivity between the two 
monitoring programs were considered to result from differences in rain-
fall and river runoff and not operation of the Anclote Power Station. 
Annual phytoplankton productivity was lower during the post-
operational monitoring program than during the pre-operational monitoring 
program. This difference could be due to lower rainfall during spring 
for the 1976 program or to the timing of productivity measurements with 
respect to the occurrence of peaks in rainfall and river discharge. 
The possibility of the Anclote Power Station drawing low productiv-
ity water from outside the Anchorage up the Anclote River navigation 
canal and d i s cha rging it out into the river was considered, but there wa s 
no available evidence to indicate that this occurs. 
Assimilation number, which is a measure of the photosynthetic capac-
ity of the phytoplankton community, was computed and expressed as a 
I V- 2 
function of temperature. A comparison of this relationship with that 
derived during the pre-operational program indicated no major differ-
ences during the cool portion of the year. However, during the warm 
portion of the year the assimilation number computed for the 1976 Post-
oper~tional Plankton Monitoring Program was much lower during all but 
one month than that derived for the warm months of the pre-operational 
monitoring program. This difference was thought to be related at least 
in part to different methods used for chlorophyll extraction in the 
pre- and post-operational monitoring programs. These methods would 
have a greater effect during the warm season when chlorophyll values 
were high than during the cool season when values were low. 
From comparing results of the post-operational monitoring program 
to the results of the pre-operational monitoring program, and by relating 
thermal tolerance limits of selected copepods to the discharge tempera-
ture from the Anclote Power Station, it was concluded that the Anclote 
Power Station has no major adverse effects on the plankton community 
of the Anclote Anchorage and Anclote River. 
IV- "S 
INTRODUCTION 
Anclote Power Station is owned and operated by Florida Power 
Corporation. It is an oil-fired electrical generating station consist-
ing of a single unit with a net dependable capability of 515 MWe. 
Condenser cooling water is withdrawn from near the mouth of the Anclote 
River and discharged back to the Anclote Anchorage. 
The u.s. Environmental Protection Agency (USEPA), Region IV, has 
required as part of the National Pollutant Discharge Elimination System 
that Florida Power Corporation (FPC) demonstrate that operation of the 
Anclote Power Station does not adversely affect the aquatic community 
of the Anclote River and Anchorage. In response to this requirement, 
Florida Power Corporation initiated the Anclote Post-operational 
Ecological Monitoring Program and contracted with Westinghouse Environ-
mental Systems Department (~SD) to conduct the plankton monitoring 
portion of the program. 
In designing the plankton monitoring program, which was approved 
by the USEPA, Florida Power Corporation noted that subtle changes in 
plankton populations were difficult to detect and that intensive study 
was not warranted. Therefore, the purpose of the plankton program was 
to determine if operation of the Anclote Power Station has any major 
effects on the plankton community. Biological parameters which were 
measured monthly from January 1976 through December 1976 included 
zooplankton and phytoplankton abundance and biomass, and phytoplankton 
productivity. Physical-chemical parameters measured in conjunction with 
biological samples included temperature, salinity, dissolved oxygen, pH, 
water transparency, depth, wind speed and direction, and current speed 
and direction. 
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The affect of .the Anclote Power Station on thepiankton community 
was evaluated by (1) determining differences among stations, (2) com-
paring results from the post-operational plankton monitoring program 
with those from the pre-operational plankton monitoring program, (3) 
examining any major changes in seasonal cycles from those expected of 
plankton communities in shallow-water, subtropical estuaries and (4) 
determining the frequency of occurrence and extent of temperatures 
known to adversely affect the copepods Acartia tonsa and Oithonaspp. 
IV-S 
METHODS 
Sampling Location and Date 
Biological and physical-chemical parameters were measured at four 
locations in the Anclote Anchorage and two locations in the intake canal 
(Fig. IV-I). Stations located in the Anchorage were designated as Sta-
tions l3J 5, 6 and 10. Stations in the intake canal were designated as 
3A and 3B with Station 3A near the condenser flow inlet and 3B near the 
dilution pump inlet. In March, Stations 13 and 10 were moved approxi-
mately 4000 feet farther offshore because shallow water at the previous 
location made sampling difficult. Figure IV-l indicates the new location 
of these stations. 
Water depth at these stations varied with tide but was approximately 
2 meters at Station 6, 10 and 13, 3 meters at StationS and 8 meters· at 
Station 3A artd 3B. Stations 10 and 13 were located in areas of sea grass 
beds while the other stations were not. 
These six stations were selected because they represented the dif-
ferent types of aquatic habitat in the Anclote Anchorage, were similar 
to those sampled during the pre-operational monitoring program, and 
would reflect any major effects of power station operation on the 
plankton community of the Anchorage. 
Figure IV-2 shows the location of the sampling stations with respect 
to the expected extent of the 2Co isotherm from the power station ther-
mal discharge (WAPORA,1977). Station 13 was outside the influence of 
the 2Co isotherm and Stations 5 and 6 were influenced infrequently. 
Station 10 was the only station which was expected to be influenced 
with any regularity by the thermal plume (2CO isotherm). 
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Each station was sampled once a month at approximately 6-hour inter-
vals over a consecutive 24-hour period beginning at approximately 0800 
hours. Sampling dates and power station operating conditions at the 
time of each sampling period are presented in Table IV-l to determine 
if plant operating conditions were such that if the power station were 
to adversely affect the plankton community it would have done so on the 
days of the survey. These data indicate that during the survey periods 
the power station was operating near the maximum capability of 515 MWe 
except during February, April and December when station load was less 
than 425 MWe. Calculated mixed temperatures at the end of the discharge 
canal for the survey dates fell within the upper 50 percentile of 
hourly discharge temperatures for seven months and exceeded the monthly 
average for 8 months (Table IV-2). From the above discussion and data 
in Table IV-l it is apparent that the power station was operating at 
near maximum capability during much of 1976 and on most survey dates, 
and that the calculated discharge temperature was often above the 
median value. Therefore, if the power station were to have any major 
effect on the plankton community it should have been detected during 
the 1976 Post-operational Plankton Monitoring Program. 
Physical-Chemical Measurements . 
Physical-chemical measurements taken in conjunction with each 
biological collection included temperature, salinity, dissolved oxygen, 
pH, wind velocity and direction, water clarity, and relative current 
direction and velocity. Temperature and salinity were determined with 
a YSI Model 33 temperature/salinity meter, pH was determined with 
either a Beckman Model 1009 or Corning Model 3 pH meter, and wind 
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Table IV-I. Power station load, condenser inlet temperature and calculated 
mixed discharge temperature at the Anclote Power Station on the sampling 
dates for the 1976 Post-operational Plankton Monitoring Program. 
Station Condenser Calculated Mixed 
Sampling Date Generation Inlet Temperature Discharge Temperature 
1976 (OC) (OC) 
January 20-21 485.4 12.1 15.3 
February 9-10 411. 7 15.1 17.5 
March 16-17 458.0 24.8 28.2 
April 20-21 405.4. 26.6 29.0 
May · 11-12 434.4 29.0 31. 5 
June 15-16 481. 4 29.8 32.7 
July 26-27 486.4 32.0 35.1 
August 17-18 475.9 30.5 33.5 
September 16-17 491. 2 29.0 31. 8 
October 20-21 455.8 24.2 27.0 
November 11-12 473.5 19.3 21.1 
December 6-7 391. 6 15.9 18.6 
IV-lO 
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Table IV-2. Cumulative frequency distribution indicating percent of the hourly calculated mixed 
temperature values at the Anc10te Power Station that were less than or equal to the tabulated value 
during the 1976 Post-operational Plankton Monitoring Program. 
Percent of Temperature Values Less Than or Equal To The Tabulated Value 
0 . 5 10 20 30 40 50 60 70 80 90 95 100 
l-10nth, 1976 N* Temperatur~ (DC) Avg 
January 663 12.9 13.9 14.8 15.7 16.3 . 16.8 17.2 17.7 18.3 19.5 20 . 2 20.7 21.7 17.3 
February 561 15.0 17.1 17. 4 18.1 18.7 19.3 19.9 20.7 21. 7 22 .5 23.9 24.7 25.7 20.3 
~larch 651 20.1 22.6 23. 4 24.5 25.1 · 25.8 26.3 26.8 27.4 27.7 28.4 28.9 29.8 26 . 0 
April 686 22.7 24.2 24.7 25.6 26;2 26.8 27.3 27.7 28.5 29.4 30.3 31.2 32.7 27.4 
Ha y 713 25.6 27.0 27.3 27.8 2S.4 2S.9 29.3 29.9 30.4 31.1 31.S 32.5 33.3 29.4 
June 639 28.6 29.8 30.5 31.2 · 31.6 32.1 32.4 32.7 33.3 33.6 34. 2 34.4 34.9 32.3 
July 727 30.3 32.2 32.8 33.3 33.7 34.1 34.4 34.7 35.2 35.7 36.1 36.7 37.8 34.4 
August 709 30.1 . 31.6 32. 2 32.8 33.3 33.7 34.1 34.4 34.9 35.3 35.9 36.4 36.8 34.0 
September 364 29.2 30.6 31.0 31.S 32.4 33.0 33.4 33.S 34.1 34.5 35.3 35.8 36.6 33.3 
October 520 20.7 23.2 23.9 25.1 25.7 26.1 26.6 27.2 27.9 28.7 29.7 30.3 31.3 26.7 
November 662 17.1 17.9 18.S 19.7 20.6 21.4 22.3 22.9 23.3 24.0 24.5 24.8 26.0 21.9 
December 547 14.6 15.2 15.8 16.4 17.0 17.6 lS.l 18.7 19.6 20.4 21. S 22.4 23.2 18.4 
>'< N Total number of hourly values during each month . 
velocity was determined with a hand held anemometer. Surface samples 
for dissolved oxygen were preserved while on station and titrated using 
the azide modification of the Winkler method (Standard Methods, 1971). 
Water clarity was estimated by recording the depth at which a Secchi 
disc was no longer visible. Current direction and velocity were 
estimated by recording the wire angle and compass direction of a current 
vane suspended at mid-depth. 
Zooplankton Collection and Analysis 
Duplicate zooplankton samples were collected at .each of the six 
stations during each of the four collection periods during the 24 hours 
of sampling. This procedure resulted in a total of 48 zooplankton samples 
per month. Collections were made with a 1/2-meter diameter plankton net 
of 202~ mesh netting equipped with a General Oceanics (Model No. 2030) 
digital read-out flow meter. The net was towed obliquely ~hrough the 
water column for approximately one minute and the catch preserved in 10 
percent buffered formalin. The volume of water filtered in each tow was 
approximately six cubic meters. 
Zooplankton samples were examined to remove large pieces of debris 
such as seagrass and then subdivided with a plankton splitter to reduce 
the sample to a size suitable for counting. Number of subdivisions was 
dependent on the number of organisms in the sample. The subsample was 
evenly distributed in a gridded Petri dish and examined under a disect-
ing microscope . Approximately 280 individuals were counted in each sub-
S;IIIlP Il' ;111;1 I Y zl'd. 
Zoop Lank lon taxonomic j denti( ical iom; were limited to the copepods 
Acartia tonsa and Oithona spp., and any group comprising 30 percent or 
more of the total number. 
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Zooplankton biomass was determined from one of the duplicate net 
tows taken at each station. Two a1iquots representing approximately 1/3 
of the . total catch were placed in pre-weighed porcelain crucibles and 
dried to constant weight at 600C to obtain dry weight. Samp1eswere 
then ashed for one hour at 6000C to determine ash-weight. Ash-free dry 
weight was the difference between dry weight and ash weight. 
Phytoplankton Collection and Analysis 
Surface water samples were collected once during the morning at 
each of the six stations to determine phytoplankton abundance from 
measurements of cell number, cell volume and cell pigments. Samples for 
cell count were preserved with Lugo1's solution a~d a 100 m1 aliquot 
removed, and allowed to settle. 
Cells were enumerated and identified using an inverted microscope. 
Cell volume was determined from the same aliquot by size measurements of 
individual cells. Taxonomic identifications were limited to abundant 
major groups such as diatoms, dinoflagellates, blue-greens, any genus 
comprising more than 25 percent of the total cell number or volume, and 
any species comprising more than 50 percent of the total cell number or 
volume. 
Phytoplankton biomass was also estimated by pigment analysis includ-
ing total and live chlorophyll a. These measurements were made on sam-
ples taken at all stations in the Anclote Anchorage and at one station 
des ignated 3AB in the intake canal. Total chlorophyll a includes phaeo-
pigments while live chlorophyll ~ is total chlorophyll ~ minus phaeopig-
ments. Water samples .were filtered, the filters ground in acetone to 
I V- i) 
dissolve the pigments, and the analysis was done using the fluorometric 
method of Strickland and Parsons (1968). 
Primary productivity was determined at all stations in the Anclote 
Anchorage and at one station designated 3AB in the intake canal. A 
single measurement was made in the intake canal because of the proximity 
of Stations 3A and 3B to each other. 
Primary productivity was determined using a modification of the l4C 
technique of Steeman Nielsen (1952). Four 125 m1 BOD bottles, three 
light and one dark, were filled with surface water from each of the five 
productivity stations. 14 Bottles were inoculated with 2 ml of N02 C03 
1 t · . i . 1 4 . f l4C . J d so u 10n conta1n ng approx1mate y ~-cur1es o · , pr10r to une an 
2~-curies since June. Bottles were then placed ·in a floating incubator 
anchored at Station 10. Incubation began at approximately noon and 
continued for four to six hours to insure a minimum of 1000 counts per 
minute for l4C . . After incubation, the samples were filtered through 
membrane filters and the uptake of radioactive carbon measured by liquid 
scintillation. Primary productivity was calculated using the formula of 
Strickland and Parsons (1968). . 14 Uptake of C in dark bottles approached 
zero and was not considered in the calculations. 
Statistical Analysis 
All plankton data collected were subjected to rigorous statistical 
analysis. Analysis included analysis of variance, Duncan Multiple Range 
test and step wise multiple regression. Analysis of variance tests were 
used to determine if there were statistically significant differences 
among stations and month, with the multiple range test used to determine 
between which stations or months differences occurred. Multiple regres-
sion analysis was used to determine the major factors controlling plank-
ton population~ during the surveys. The multiple regression models are 
not predictive models. All statistical models were developed and run by 
the University of Florida Marine Laboratory at Gainesville, Florida. 
IV-IS 
PHYSICAL-CHEMICAL ANALYSIS 
Physical parameters measured in conjunction with the plankton moni-
toring program included temperature, salinity, dissolved oxygen, pH, wind 
speed and direction, relative curren~ direction and velo~ity, water 
clarity and station depth. Results of these measurements are listed in 
Appendix IV-A. 
Water temperature measurements at the time of the plankton surveys 
are summarized for all stations in Figure IV-3. Temperature increased 
markedly from February to March and reached a maximum in July. Tempera-
ture decreased till December with the greatest rate of decrease occurring 
from October to November. Rapid temperature changes noted during these 
spring and fall months are consistent with changes noted by Reeve (1970) 
in Biscayne Bay, Florida and Alden (1976) near Crystal River, Florida. 
Mean temperature at each station during each survey does not indi-
cate that anyone station was consistently warmer than any other (Ta-
ble IV-3). Mean temperature at Station 10, which was shown to frequently 
occur within the 2Co isotherm of the thermal plume (Fig. IV-2), was 
higher than the mean temperature at the other stations only during March, 
May, June, July and September suggesting that when the thermal plume 
did encompass this area it did so only for short periods of time. 
Salinity values were generally lower during January, February and 
December than during other months, and reached a maximum in May (Fig. 
IV-3). Salinity then generally decreased through the summer and fall. 
Increases in salinity in the spring maY be related to increasing 
solar insolation and the absence of precipitation and river runoff while 
the decreasing salinity from May through December may be related to 
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Power Station during the 1976 Post-operational Plankton Monitoring 
Program 
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Table IV-3. Mean temperature and salinity at each sampling station 
during the 1976 Post-operational Plankton Monitoring Program at the 
Anc10te Power Station. 
1976 Station 
3A 3B 13 5 6 10 
January 
Temperature (0 C) >< 12.2 12.0 10.6 10.2 10. 7 10.2 
Salinity (0/00) >< 26.3 25.7 26.0 30.0 24.8 22.4 
February 
Temperature (Oe) 14.9 14.8 13.8 13.8 l3.5 12.5 
Salinity (0/00) 25.2 25.0 23.6 24.4 24.7 22.1 
March 
Temperature (0C) 23.8 23.9 23.4 23.4 23.8 24.3 
Salinity (0/00) 30.1 30.0 31. 7 31. 9 31. 9 30.9 
April 
Temperature (oC) 24.4 24.4 24.4 24.1 24.6 24.6 
Salinity (0/00) 28.2 28.1 27.6 27.3 26.8 25.2 
May 
Temperature (oe) 27.5 27.7 27.7 27.6 28.0 28.8 
Salinity (0/00) 32.6 32.6 32.6 31. 8 31. 7 31. 6 
June 
Temperature (Oe) 28.6 28. 7 28.0 28.2 28.1 29.1 
Salinity (0/00) 29.3 28.2 30.4 30.2 30.3 29.5 
July 
Temperature (Oe) 31. 4 31. 2 31. 2 31. 7 31. 6 31. 9 
Salinity (0/00) 29.9 30.2 32.2 31. 6 31. 3 30.9 
August 
Temperature (Oe) 29.8 30.0 29.4 29.6 29.5 30.0 
Salinity (0/00) 29.5 29.6 31. 2 31. 2 31. 7 31. 0 
September 
Temperature (oe) 28.4 28.4 27.7 27.4 27.4 28.5 
Salinity (0/00) 28.1 28.1 28.7 28.6 28.6 28.1 
Octob e r 
Tempera ture (OC) 24.6 24. 7 24.6 24.0 24.1 24.2 
Salinity (0 / 00) 28.2 28.1 28.4 29.0 28.6 27.0 
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Table IV-3 (Cont'd). 
1976 Station 
3A 3B 13 5 6 10 
November 
Temperature (OC) 17.3 17.2 16.4 16.4 16.4 16.8 
Salinity (0/00) 26.3 26.2 27.3 27.2 27.0 26.2 
December 
Temperature (oC) . 15.5 15.5 14.3 14.0 14.1 14 . 1 
Salinity (0/00) 24.4 24.2 25.8 26.1 25.3 24.7 
-J~ Temperature and salinity values represent the avera ge of four 
measurements made over a 24-hour period during each month. 
J V _. I ') 
increased rainfall and river runoff during the summer and both rainfall 
and decreasing solar insolation during fall. 
Mean salinities at each station were lower either at Station 10 
or Stations 3A or B in the intake canal (Table IV-3). Salinities at 
Station 10 were particularly low during January and February. Salini-
ties in the area off Bailey's Bluff, the area of Station 10 (Fig. IV-I), 
have been shown to be consistently low prior to the power station coming 
on line (Carder et aI, 1973). These low salinities were thought to 
result from spring activity near and northeast of Bailey's Bluff. Low 
salinities at Stations 3A and 3B in comparison to values at Stations 13, 
5 and 6 were particularly evident in June, July and August. These three 
months correspond to months of peak river discharge (Fig. IV-4) indicat-
ing that the power station is diverting a portion of river flow from the 
main river channel out into the Anchorage. However, the slightly lower 
salinities also recorded at Station 10 during these months may be a 
reflection of the fresh water springs previously mentioned rather than 
the discharge from the power station. 
Dissolved oxygen values during the one year survey period ranged 
from around 3.0 mg/l to approximately 10.1 mg/l (Appendix IV-A). Highest 
values were generally found during the cooler, low salinity months and 
the lower values during the warmer, high-salinity months. This relation-
ship is expected because the solubility of oxygen in sea water decreases 
with increasing salinity and temperature (Sverdrup et aI, 1963), 
Values of pH during the one year survey period varied from 7.7 to 
8.S (Appendix IV-A). No consistent differences were detected among 
months, stations or over a 24-hour period. 
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Fig. I V-4. Rainfall measured at the Tarpon Springs sewage treatment plant and 
U.S. Geological survey stream discharge for the Anclote River. (measured 
16 miles upstream from the river mouth) for the period of the 1976 
Post-operational Plankton Monitoring Program at the Anclote Power Station. 
Winds during the plankton surveys averaged approximately 5 mph 
(Appendix IV-A). An exception occurred in March when the survey coin-
cided with the passage of a cold front and winds changed from south to 
north within 18 hours. Wind speed during this survey averaged more 
than 11 mph with much higher gusts which prevented sampling at two 
stations. Strong winds from the north averaging 17 mph and varying 
from 8 to 22 mph also occurred during the October survey. These winds 
persisted from noon of the fi~st day until the early morning of the 
second day. 
Currents during the survey periods generally appeared to be tidally 
driven in keeping with the conclusions of Carder and Klausewitz (1973). 
An exception to these tidally driven currents was noted during the 
October survey when average wind velocity was 17 mph. At this time 
currents moved in the same general direction as the wind. This rela-
tionship of wind and current direction is also in keeping with the 
conclusions of Carder and Klausewitz (1973) who noted that winds at 
velocities greater than 15 mph are the predominant current generating 
force in the Anclote Anchorage. In recent studies WAPORA (1977) noted 
this same relationship between wind and current. 
Relative water clarity among months as estimated by Secch i disc 
readings indicated maximum clarity in April and December and lowe r clar-
ity during January, February, March, June and July. High values in 
April and December may result from calm water and low plankton densi-
t ies. Low values from January through March may have been the result of 
slightly greate r wind induced turbulence while low values i n June and 
July may have reflected higher plankton densities. No other major 
trends or differences were detected. Readings at each station are 
present ed in Appendix IV-A. 
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Water depth which varied with tide was usually greater (O.S-lm) at 
Station S than at the other stations in the Anchorage. Measurements 
taken during each plankton survey are listed in Appendix IV-A. 
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ZOOPLANKTON ANALYSIS 
Zooplankton include multicellular animals occurring in the water 
column that generally drift with the currents. These animals vary 
from microscopic to several inches in size. Zooplanktpn communities are 
composed of animals that occur in the water column throughout their 
life cycle (holoplankton) and other animals (meroplankton) that occur 
in the water column only during a portion of their life cycle or during 
certain environmental conditions such as the absence of light or water 
turbulence. The predomin~nt holoplanktonic form in most areas is the 
copepod. These small «2mm) crustaceans dominate the zooplankton in 
most estuarine environments and play a key role in the transfer of food 
energy from primary producers (plants) to higher order consumers such as 
fish. Meroplankton populations are often composed of the larvae of 
bottom living organisms such as clams, crabs and barnacles. 
The zooplankton sampling program at the Anclote Power Station was 
designed to determine if operation of the power station had any major 
adverse effects on the zooplankton community of the Anclote Anchorage. 
To make this determination the population was sampled to describe 
seasonal cycles in abundance at several locations and to define the 
primary components of the population. These results were then compared 
with results from the pre-operational monitoring program and studies 
conducted in other areas. Thermal tolerance limits of abundant copepods 
were also compared with temperatures associated with the heated discharge. 
Results of these .analyses are discussed below. 
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Zooplankton Abundance 
Major components of the zooplankton community collected monthly in 
20211 mesh net tows during the Anclote Power Station Post-operational 
Monitoring Program are summarized in Table IV-4. Taxa identified in 
each sample are listed in Appendix IV-B. 
Total zooplankton numbers increased markedly from 3.67 x 103M-3 
in February to 32.45 x 103M-3 in March and decreased markedly from 
3 -3 . 3 -3 34.8 x 10 M . ~n October to 3.53 x 10 M in November. This rapid 
increase and decrease corresponded respectively to the most rapid 
increase and decrease in water temperature (Fig. IV-3). The predomi-
nant copepod species in the samples were Acartia tonsa. A. tonsa 
represented more than 30 percent of the total number of individuals 
collected during all months. However, percent abundance of A. tonsa 
was less from May through August than in the other months. 
Larval forms were abundant components of the zooplankton, particu-
larly during the warmer months (Table IV-4). Gastropod larvae (snails) 
became relatively abundant in March, reached maximum percent abundance 
in July and August and decreased in percent abundance in November and 
December. Decapod larvae (crabs and shrimps) and pelecypod larvae 
(clams and mussels) followed the same general pattern of abundance as 
did gastropod larvae. The grouping designated as "other" in Table IV-4 
includes such forms as barnacle larvae, cladocerans (small crustaceans) 
chaetognaths (arrow worms) and appendicularia (tunicates). These organ-
isms varied in abundance with station and month and no one group was 
ever predominate at all stations. 
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Table 1\' - 4 . Honth l y mean value for total zooplankton and percent abundance of specific taxa 
during the 1976 Post-operational Plankton Nonitoring Program at the Anclote pO\.er Station. 
Percent of Total 
Total Acartia Oithona Decapod Gastropod Pelecypod 
19 76 Zooplankton tonsa spp . Larvae Larvae Larvae Others 
103H-3 
January* 4.44 93.5 <0.1 0.2 <0.1 <0.1 5.6 
February** 3.67 88.3 0.1 1.5 <0.1 <0.1 9.3 
:!arch+ 32.45 67.8 0.3 4 .0 7.6 1.2 19.0 
April** 21. 47 64.2 1.0 4.3 14.1 0.9 15.5 
Hay** 26.66 34.2 2.0 7.5 13.8 2.1 40.4 
June** 23.73 31. 6 1.5 4.0 14.8 2.9 45.2 
Ju1y** 22.58 35.0 2.3 3.1 26.5 5.2 27.9 
August~'<* 33.98 33.3 1.0 2.0 36.2 1.8 25.8 
September** 28.5 46.0 3.3 2.6 16.9 0.7 30.5 
October** 34.8 54. 7 2.1 2.6 16.2 1.9 22.5 
~ovember** 3.53 52.4 1.4 2.6 1.3 0.3 41. 9 
December** 5.21 84.5 0.4 0.4 <0.1 <0.1 14.4 
* :·fonthly mean value based on 46 measurements 
** ~onthly mean value based on 48 measurements 
* ~onthly mean value based on 43 measurements 
Seasonal changes and abundance of various taxonomic groups showed 
the same general trends at all stations (Fig. IV-S). Acartia tonsa, 
which is predominant throughout the year, reached maximum abundance in 
March. Abundance then decreased in April and May to relatively low 
numbers in June and July. During August-October abundance of A. tonsa 
increased, and then decreased to low values again in November and 
December. Other taxa which were abundant at some stations were barnacle 
and gastropod larvae. Barnacle larvae were abundant during certain 
months at Stations 3A, 3B and 10. Gastropod larvae were abundant at 
all stations, particularly during August. Cladocera were abundant on 
occasion at Station 13 while appendicularia Dccurred in moderate 
numbers beginning in March at Station 10 and April at Station 6. 
An analysis of variance test was conducted to determine if abun-
dance of A. tonsa waS significantly different among stations during 
each month. When statistically significant ,differences were noted at 
the 5 percent level (P<O.OS) a Duncan Multiple Range test was conducted 
to determine among which stations the differences occurred. In carry-
ing out the analysis of variance, sampling periods were broken into 
day and night to eliminate differences due to responses to light cycles. 
Results of the statistical analyses of the abundance of Acartia tonsa 
collected day and night at each station are summarized in Table IV-5. 
This table groups the mean abundance at each station into statistically 
significant groups and codes the means in three groups termed highest 
means, high means and low means. In interpreting the data presented in 
this table the year was divided into four different biological seasons: 
1) January-February and November-December, 2) March-April, 3) May-July 
and 4) August-October. The months January-February, November-December 
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Fig. IV-5. Seasonal abundance of predominant zooplankton taxa during the 
1976 Post-operational Plankton Monitoring Program at the An clote 
Power Station. 
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Table .IV-S. Summary of statist i cal analyses grouping abundance of Acartia 
tonsa collected during t he 1976 Post-operational Plankton Monitori ng Program 
at the Anc10te Power Station into statistically signifi cant stati on groups. 
Biological Seas on 
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reflect a period of cool temperatures and low abundance of ~ tonsa 
(Figs. IV-3 and IV-S). March-April reflects a period of rapidly 
increasing abundance of ~ tonsa and rising temperature, May-July 
reflects a period of moderate abundance of A. tonsa and slowly in-
creasing temperature, and August-October reflects a period of slowly 
increasing abundance of ~ tonsa and slowly decreasing temperatures. 
When examining the statistically significant different station 
groups summarized in Table IV-S with respect to the four biological 
seasons, no station or group of stations was found to consistently 
have the highest, high or low mean. For example, the highest mean 
abundance of ~ tonsa during the day occurred at Station 10 in January 
and this value was statistically different from the values at Stations 
3B, 13, 6 and 5. However, in December the group of stations with the 
highest means during the day were Stations 3A, 3B, 13, 5 and 10 and 
these means were all statistically different from the low mean which 
occurred at Station 6. The only consistent results from the analysis 
of variance was that the abundance of A • . tonsa at Station 3A was 
similar to the abundance at 3B indicating that the populations in the 
intake canai which passed through the condenser and dilution pumps of 
the power station were similar. 
Step wise multiple regression was done on the abundance of Acartia 
tonsa to determine the variable(s) most important in contributing to 
variations in abundance. Variables included in this analysis were tem-
perature, salinity, wind and current velocity, station depth, dissolved 
oxygen, pH and tide stage (flood or ebb). Data used in the analysis 
are in Appendices IV-A and IV-B. 
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Variables found to have a significant effect on abundance of A. 
tonsa were temperature, salinity, wind direction and velocity, station 
depth, pH and dissolved oxygen. The correlation coefficient R2 for 
2 the resulting regression equation was only 0.274 and R for temperature 
alone was 0.220 indicating that temperature is the primary variable, 
but that the total equation accounts for only 27.4 percent of the 
variation in abundance. 
Species composition of the zooplankton population in the Anclote 
Anchorage during the post-operational monitoring program were similar 
to those found in other studies. Acartia tonsa was the predominant cope-
pod species collected during the 1970-71 Pre-operational Monitoring Pro-
gram with Oithona ssp. the second most abundant copepod (Weiss and Hopkins, 
1973). The occurrence of larger numbers of Oithona spp. in samples 
collected during the pre-operational monitoring program as compared to 
the post-operational monitoring program is probably the result of the 
use of a smaller mesh net for sampling in the former study (62 ~ versus 
202 ~). 
Alden (1976), who sampled with a 64~ mesh net, found Oithona spp. 
to be the numerically dominant copepod at Crystal River, Florida 
(located 55 miles north of the Anclote Anchorage) followed by Acartia 
tonsa. Alden considered that A. tonsa represented the major year-round 
component of secondary production in the zooplankton community because 
it was larger than the more numerous but smaller Oithona spp. and 
therefore, contributed more to the biomass of the area. Reeve (1975) 
found A. tonsa to pe predominate in inshore areas of south Biscayne 
Bay, Florida when sampling with nets of 200-300~ mesh while Davis (1950) 
considered A. tonsa to be the most important copepod in the inshore 
waters of Florida. 
IV-3l 
The seasonal cycle summarized in Figure IV-S is similar to that 
reported for other shallow water areas of Florida. Reeve (1964) 
reported a decrease in abundance of Acartia tonsa in northern Biscayne 
Bay during late spring and summer as temperature increased, followed 
by an increase in abundance in late summer and early fall as temperature 
decreased. However, numbers in Biscayne Bay did not drop rapidly during 
the winter which may be due to much warmer winter temperatures in 
Biscayne Bay than occur in the Anclote Anchorage. Reeve (1970) noted 
that a summer depression in zooplankton abundance is a common feature 
of a shallow subtropical estuary. 
The occurrence of larval forms is, in general, in keeping with 
the pattern noted during the pre-operational monitoring program in 
that abundance of the larvae of bottom dwelling invertebrates was low 
during the winter months (Weiss and Hopkins, 1973). 
Zooplankton Biomass 
Zooplankton biomass was determined by measuring ash-free dry weight 
of the organisms collected in net tows. In addition to zooplankton, these 
biomass numbers may reflect the presence of suspended material, such as 
fragments of sea grass, particularly during periods of high turbulence 
associated with winds. Monthly mean values of ash-free dry weight were 
generally low during the winter months, increased rapidly in March, 
decreased slightly during the spring and remained relatively constant 
during the summer (Table IV-6). This pattern reflects the general trend 
noted for total zooplankton (Table IV-4). Measurements of ash-free dry 
weight at each station are listed in Appendix IV-C. 
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Table IV-6. Ash-free dry weight of zooplankton samples collected during 
the 1976 Post-operational Plankton Monitoring Program at the anc10te Power 
Station. 
Ash-Free Dry Weight (mgM-3)* 
Station Monthly 
1976 3A 3B 13 5 6 10 Mean 
January 76.14 43.35 84.65 15.28 19.95 82.02 54.47 
February 39.98 37.55 37.67 24.92 52.22 32.98 37.55 
March 86.10 84.25 978.60 307.08 249.45 305.92 358.90 
April 68.02 84.80 70.52 51.60 58.10 90.88 70.65 
May 127.58 113.20 108.15 116.28 144.02 95.20 117.40 
June 54.92 60.58 124.52 130.82 94.18 88.35 92.23 
July 40.50 60.15 76.68 111.60 125.15 61. 68 80.29 
August 70.76 73.48 147.85 103·.90 81.28 111. 52 98.92 
September 74.62 51. 55 · 198.15 127.68 103.95 59.30 102.54 
October 159.98 190.22 304.02 220.38 214.80 108.32 199.62 
November 25.95 23.62 13.05 5.48 5.72 10.90 14.12 
December 30.72 34.50 26.08 19.45 8.22 11. 32 21. 72 
* Each station value is a mean of 4 measurements in a 24-hour period 
except for March when only 3 measurements were made at Stations 6 and 10. 
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Peaks in biomass, noted in March and October, may reflect high 
wind velocities recorded during those months as discussed earlier. The 
presence of much lower biomass values at Stations 3A and 3B than the 
other stations may reflect these winds. Stations 3A and 3B were located 
in the intake canal which is protected from the wind and where material 
re-suspended from the bottom out in the Anclote Anchorage may settle out 
before reaching the intake area. 
Biomass measurements during the post-operational monitoring program 
:annot be compared with those during the pre-operational monitoring 
program because of the different methods used. 
Zooplankton Temperature Tolerance Limits 
To determine if temperatures associated with the thermal discharge 
from the Anclote Power Station had any directly lethal effects on zoo-
plankton, the discharge temperature from the power station was compared 
with available literature on temperature tolerance limits of zooplank-
tonic organisms. Because of the lack of species specific temperature 
tolerance data, this section is limited to a discussion of effects on 
Acartia tonsa and Oithona spp. However, as previously noted, !. tonsa 
was the predominant species collected near the power station and is 
considered to represent one of the most important year-round planktonic 
species in the coastal waters of Florida (Davis, 1950 and Alden 1976). 
Oithona spp. was the second nlost abundant copepod collected during the 
pre-operational monitoring program at the Anclote Anchorage (Weiss & 
Hopkins 1973) and was the numerically predominant genus at Crystal 
River (Alden 1976). 
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Thermal tolerance limits of Acartia tonsa pop~lations in sub-
tropical embayments have been estimated from both field and laboratory 
studies. Youngbluth (1976) reported that ~ tonsa occurring in a cove 
in Puerto Rico which received a thermal effluent, grew and reproduced 
at temperatures averaging 37 0 C. Individuals of A. tonsa which occurred 
naturally at 2loC in Biscayne Bay, Florida experienced approximately 
20 percent mortality when exposed to 320 C for six hours and later in 
the year when ambient temperature was 300 C they experienced approxi-
mately 20 percent mortality when exposed to 3SoC for six hours (Reeve 
and Cosper, 1972). 
The critical thermal maxima for Acartia tonsa detected by exposing 
individuals acclimated to 200 c to a lCo rise per is seconds was approxi-
mately 380 C for individuals from Biscayne Bay, Florida (Gonzalez, 
1974). 
Similar results were found by Alden (1976) for populations of ~ 
tonsa from Cyrstal River, Florida. Individuals which were entrained 
through the Crystal River Power Station, which has a temperature rise 
of approximately 6Co, and passed down the discharge canal for a period 
of two hours did not experience mortality much over 20 percent until 
temperatures in the discharge canal exceeded 3SoC. Alden also noted 
that the growth rate of individuals of A. tonsa which had been entrained 
through the power station were not significantly altered over that 
noted for individuals not entrained until discharge temperatures again 
approached 350 C. 
Information on the thermal tolerance limits of Oithona spp. are 
limited to the studies of Alden (1976). In a series of experiments 
similar to those conducted on A. tonsa, mortality of Oithona spp. 
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varied from near 0 to approximately 20 percent until temperature reach 
3SoC. Above 3SoC mortality rose exponentially. Mortality of males 
was slightly higher than that of juveniles and females for most 
temperature conditions. In addition, growth rate of Oithona breviconis 
entrained through the Crystal River Power Station was unaffected until 
o temperatures increased to values greater than 3S C. 
From reviewing these studies it is concluded that Acartia tonsa 
and Oithona spp. are not adversely affected by short-term exposure to 
the thermal plume of the Anclote Power Station until temperature in 
the plume exceeds 3SoC. Th f' kl t e occurrence 0 maXlmum wee y average em-
peratures at the end of the discharge canal in excess of 3SoC is 
illustrated in Figure IV-6. Percent of the hourly values of calculated 
discharge temperature which exceeded 3SoC during 1976 was 30 percent in 
July, 20 percent in August and 10 percent in September (Table IV-2). 
These data indicate that the thermal discharge from the Anclote Power 
Station would adversely affect the Acartia tonsa and Oithona population 
entrained in the thermal plume only during a small portion of the 
summer months. Due to dilution of the thermal discharge as it enters 
the Anclote Anchorage, the total area or volume elevated above 3SoC 
when the discharge temperature exceeds 3SoC is expected to be quite 
small «lS percent) in comparison to the area represented by the 
Anclote Anchorage. 
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Fig. IV-6. Calculated mixed discharge temperature and condenser inlet temperature at the 
Anclote Power Station during the 1976 Post-operational Plankton ~onitoring 
Program in relation to the upper temperature tolerance limit of Acartia tonsa 
and Oithona spp. 
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PHYTOPLANKTON ANALYSIS 
Phytoplankton populations are composed of unicellular plants 
suspended in the water column. These organisms convert sunlight and 
CO2 to carbohydrates thereby forming the base of the aquatic food chain. 
Phytoplankton are an important food source for the zooplankton community 
and bottom dwelling filter feeders. Phytoplankton populations are com-
posed of several major groups of organisms including diatoms, green 
algae, blue-green algae and dinoflagellates. Diatoms are generally the 
dominant component of the community in the marine environment. 
The phytoplankton sampling program was designed to determine if 
operation of the Anclote Power Station has any major adverse effects on 
the phytoplankton community of the Anclote Anchorage. To make this 
assessment, phytoplankton population parameters were measured to deter-
mine seasonal cycles of abundance and productivity within the Anclote 
Anchorage and to compare these with baseline data in determining if any 
observed differences could be attributed to operation of the power 
station. Results of these analyses are discussed below. 
Phytoplankton Abundance 
Phytoplankton abundance during the Anclote Power Station Post-
operation Monitoring Program was examined from cell counts, cell volume 
and measurements of cell pigments (total and live chlorophyll ~). 
Values obtained a t each sampling station are given in Appendices IV-Dand 
IV-E. Monthly mean values of cell count for all stations indicate a 
sharp increase in June followed by a sharp decrease in August (Table 
IV-7). Total cell volume and total chlorophyll a reflect this same 
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Table IV-7. Monthly mean values for parameters which characterized 
the phytoplankton community during the 1976 Post-operational Plankton 
Monitoring Program at the Anclote Power Station. 
Primary Total Total Cell Total Cell 
Productivity* Chlorophyll a* Number** Volume** 
-3 -1 
mgCM hr mgM -3 106M-3 1012lll'13M -3 
January 1.4 1.5 923.4 2.57 
February 1.8 2.6 2,381. 6 1. 99 
March 14.4 2.7 1,872.3 2.08 
April 6.9 1.4 1,586.0 1. 75 
May 26.6 3.4 2,861.0 1. 99 
June 52.4 15.8 11,929.2 5.58 
July 51. 3 35.3 10,616.7 15.43 
August 34.0 18.9 2,598.7 0.77 
September 17 . 8 15.2 3,087.9 2.09 
October 19 . 6 7.7 2,234. 2 2.31 
November 4.4 3.8 1,721. 0 0.83 
December 1.2 0.9 1,952.1 0.23 
* Monthly mean value based on 5 replicates 
,',7, Monthly mean value based on 6 replicates 
I V- YJ 
general trend except that the August-September chlorophyll values 
approximate the June value. 
Cell counts at each station indicate a maximum abundance during 
June and July and much lower numbers during the remainder of the year 
(Fig. IV-7). However, the month of maximum abundance varied among 
stations. Maximum abundance occurred during June at Stations 3A, 3B, 
5 and 10 and during July at Stations 13 and 6. 
Analysis of variance and Duncan Multiple Range test were used to 
determine if statistically significant differences in total cell number 
(P<0.05) occurred among months. This analysis indicated that average 
cell number obtained by averaging values for all stations was signifi-
cantly higher in June and July than during the other months. This 
analysis is in keeping with the trends in abundance presented in 
Figure IV-7. Similarly, analysis of variance was conducted on the 
annual mean for each station and no significant differences (P<0.05) 
were noted. 
Diatoms were the predominant component of the phytoplankton commu-
nity at all stations during most of the year (Fig. IV-7 and Appendix 
IV-F). During June they composed more than 90 percent of the total 
number and were seldom less than 50 percent. Dinoflagellates were the 
second most abundant major group, but they were seldom more than 10 
percent of the total population sampled and were more frequently less 
than 5 percent. Blue-green algae were never more than 6 percent of 
the total at any sta tion. Other unidentified phytoplankton taxa were 
predominantly composed of small flagellates. These organisms became 
abundant at certain stations beginning in April, but were particular ly 
abundant , representing more than 25 percent of the total populat ion , 
f rom August through December. 
I V-40 
220 
200 
180 
160 
140 
120 
100 
80 
60 
4 0 
20 
0 
220 
'; 200 
"-
'" 
180 
'2 
160 
Ck: 
w 140 In 
:;: 
:::> 120 z 
...J 100 
...J 
W 
u 80 
w 
> 60 ~ 
...J 4 0 
:::> 
:;: 
:;: 20 
:::> 
u 0 
220 
200 
180 
160 
140 
120 
100 
8 0 
60 
4 0 
20 
0 
STATION 3A (INTAKE CANAL) 
r OTHER 
I 
STATION 38 (INTAKE CANAL) 
r OTHER 
;' 
STATION 13 (SOUTH OF DISCHARGE) 
- OTHER 
JAN FEe MA R AP R MA'I JUN JUl AUG SEP OCT NOv DEC 
1976 
STATION 5 (SOUTH OF DISCHARGE) 
STATION 6 (NORTH OF DISCHARGE) 
STATION 10 (NORTH OF DISCHARGE) 
,- OTHER 
/ 
I OTHER 
/ 
JAN FEB MAR APR MAr JUN JUL AUG SEP OCT NOV DEC 
1976 
Fig . IV-7. Seasona l a bunJance of ph ~' t op lankton cell numbe r J ur i ng the 
1976 Post-operational Plankton Monitoring Pr ogram a t ::he 
An c lot e Power Sta tion. 
IV- 41 
Phytoplankton cell volume generally paralleled that of cell number 
in that maximum volume occurred in June and July with considerably lower 
cell volume present during the remainder of the year (Table IV-7). 
Statistical analysis indicated that mean cell volume was significantly 
greater (P<0.05) in July than the other months. Differences between 
cell number and cell volume were noted with respect to the month with 
the maximum value. Cell volume was at a maximum in June at Stations 
3A and 3B while cell number was at a maximum in June at Stations 3A, 
3B, 5 and 10 (Table IV-B). Diatoms were the predominant component of 
cell volume at all stations. 
Since replicates were not taken at each station it was not possible 
to determine if station differences were significant during each month. 
However, an analysis of variance was conducted on annual mean values 
of total cell volume at each station and no significant differences 
(P<0.05) were noted. 
Although taxonomic identification of phytoplankton samples was 
limited to species comprising more than 50 percent of the total number 
and volume, and genera greater than 25 percent of the total number and 
volume, a very definite pattern of species succession was evident during 
the months of June and July when phytoplankton abundance was a maximum 
(Table IV-9). In June the chain forming diatom Nitzschia pungens var. 
atlantica was predominant, constituting 75.5 percent of total cell number. 
However, due to the relatively small size of ~ pungens var. atlantica, 
the colonial diatom Ceratulina bergoni contributed a larger percent of 
total cell volume. In July the phytoplankton community was dominated 
by the chain forming diatom Rhizosolenia fragilissima which comprised 
IV-42 
Table IV-B. Phytoplankton cell volume ()1m3m -3x 1012) and cell volume as 
percent diatoms at stations sampled during the 1976 Post-operational Plankton 
Monitoring Program at the Anclote Power Station. 
Station 
1976 3A 3B 13 5 6 10 
January 
Total 
* 
4.72 4.29 1.93 1.34 0.59 
% diatoms 
* * * * * * 
February 
Total 1.89 2.90 1.30 1. 73 2.94 1.1.6 
% diatom 
* * * * * * 
March 
Total 2.37 1.94 1.67 1.19. 2.02 3.29 
% diatoms 95 94.3 60.6 90.5 96.1 
April 
Total 2.3 0.54 3.49 2.39 1.30 0.46 
% diatoms 75.2 61.6 92.4 82.5 47.9 64.2 
May 
Total 1.31 1.12 5.15 1.96 1.28 1.13 
% diatoms 61.2 72.3 84.7 59.2 70.8 74.2 
June 
Total 5.92 8.06 6.23 5.01 5.35 2.93 
% diatoms 98.0 92.3 79.9 92.7 80.3 83.0 
July 
Total 3.76 3.25 32.9 15.5 29.0 8.17 
% diatoms 89.0 78 . 7 97 . 7 82.2 95.4 83.4 
August 
Total 0.92 0.51 1.10 0.63 0.58 0.87 
% diatoms 73.2 89.9 79.7 59.4 79.4 72.0 
September 
Total 0.82 1.11 1.53 2.80 3.22 3.03 
% diatoms 76.9 73.4 76.5 70.3 89.5 91.8 
October 
Total 2.11 1.56 1. 70 4.85 2.19 1. 50 
% diatoms 58.8 87.0 83.9 98.4 91. 7 85.3 
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Table IV-8 (Cont'd) . 
Station 
1976 3A 3B 13 5 6 10 
November 
Total 1.42 1.31 0.49 0.71 0.26 0.78 
% diatoms 87.6 90.2 77 .5 76.7 72..5 53.4 
December 
Tota l 0.18 0.21 0.22 0.27 0.33 0.16 
% diatoms 59.7 70 . 0 58.8 64.7 69.0 46 . 4 
* No measurement s made 
H 
<: 
, 
~ 
\Jl 
Table I V- 9 . Phytoplankton species comprising more than fifty percent of the total cell number 
and cell vo lume during June and July of the Post-operat ional Plankton Monitoring Program at 
the Anclote Power Station. 
June 1976 July 1976 
Station Station 
Spec ies 3A 3B 13 5 6 10 3A 3B 13 5 
~itzschia pungens 
var. atlantica 
Cell No . (%) 78.9 83.4 71. 0 68.1 80.0 71. 3 all values less than 
Cell Vol. (% ) <50 <50 <50 <50 <50 <50 50 percent 
Certulina bergoni 
Cell No . (%) <50 <50 <50 <50 <50 <50 all values less than 
Cell Vol. (%) 71. 6 53.5 <50 57.8 <50 <50 50 percent 
Rhizosolenia 
fragillisima 
6 
Cell No. (%) all values less than <50 <50 86.0 77.7 84.0 
Cell Vol (%) 50 percent 57.2 50 97.4 87.2 88.9 
10 
<50 
79.1 
an average of 59.7 percent of the population at all stations. R. fra-
gilissima also dominated cell volume, representing 76.6 percent of the 
total during July. This high percent of total volume reflects its 
relatively large size in comparison to ~ pungens var. atlantica. 
On no other occasion during the sampling program did a single phyto-
plankton species dominate either cell number or cell volume at all 
stations. However, species of phytoplankton often comprised more than 
50 percent of cell volume or cell number at several stations during a 
particular sampling period. Species not previously mentioned which met 
this criteria were Skeletonema costatum, Rhizosolenia stolterfolthii, 
R. umbricata and Nitzchia closterium. Date and station at which these 
species were predominant is presented in Appendix IV-D. 
Measurements of phytoplankton pigments are also used to determine 
phytoplankton abundance. These measurements . include total chlorophyll 
~, which includes the photosynthetically active portion of chlorophyll 
plus the nonphotosynthetic portion (phaeopigments), and live chlorophyll 
a which is total chlorophyll ~ minus phaeopigments. 
Both total and live chlorophyll ~ showed a very pronounced seasonal 
cycle at all stations (Fig. IV-8). 3 Low values «5mg/m ) were recorded 
from January through May followed by a substantial increase in June. 
. 3 . 
Maximum values of 25 JIlg/m occurred in June at Stations 3AB in the 
intake while maximum values occurred in July at the four stations in 
the Anclote Anchorage. Statistical analysis indicated that mean 
values of total chlorophyll ~ were significantly greatep (P<0.05) in 
July than during other months. Chlorophyll values decreased throughout 
the summer at most stations, reaching low values «5mg/m3) in November 
and December. However, chlorophyll values in the intake area as 
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Fig . IV-S. Seasonal cycle of abundance of chlorophyll ~during the 1976 
Post-operational Plankton Monitoring Program at the Anclote 
Power Station. 
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compared to the Anclote ~nchorage remained higher throughout .the 
summer, demonstrating a secondary peak which was noted only at Station 
13 in the Anchorage and did not drop to low values typical of the ' 
other stations until December. 
Since replicates were not taken at each station it was not possible 
to determine if these station differences were significant during each 
month. However, an analysis of variance was conducted on annual mean 
values at each station and no significant differences (P<O.05) were 
noted in total chlorophyll a. 
A common feature of all the variables used to determine phytoplank-
ton abundance (cell .number, cell volume and chlorophyll a) was a rapid 
increase during June and July at all stations (Figs. IV-7 and IV-B, 
and Table IV-9). During the pre-operational monitoring program both 
cell number and volume increased sharply during September in the mouth 
of the Anclote River, while total chlorophyll a exhibited a small peak 
during April and maximum abundance during September (Johansson, 
1975). Maximum abundance in the Anchorage during the pre-operational 
monitoring program occurred during August and Septemb~r. These peaks 
in phytoplankton abundance followed peaks in rainfall and/or discharge 
from the Anclote River (Fig. 2, Johansson, 1975) suggesting that 
increased nutrients due to land runoff strongly influenced phytoplank-
ton abundance. 
During the present 1976 study, river discharge and rainfall were 
negligible !rom January through mid-May (Fig. IV-4). However, both 
rainfall and river discharge increased rapidly in May prior to the 
June survey with another spike in rainfall and river discharge toward 
the end of June. Moderate amounts of both rainfall and river discharge 
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occurred through August and decreased in September. Therefore, it 
appears that increases in rainfall and river discharge preceded peaks 
in phytoplankton abundance and were predominant factors controlling 
phytoplankton abundance during the post-operational monitoring program. 
Therefore, differences in seasonal cycles of phytoplankton abundance 
noted between the pre- and post-operationa). monitoring programs were 
related to annual variations in runoff and not operation of the Anc10te 
Power Station. 
Primary Productivity 
Primary productivity is a measure of the rate at which the phyto-
plankton populations in the Anc10te Anchorage utilized solar energy to 
convert inorganic carbon to organic carbon in the form of carbohydrate. 
Primary variables which affect primary production include temperature, 
light and nutrients. 
Primary productivity during the 1976 Post~operational Plankton 
Monitoring Program near the Anc10te Power Station was higher from March 
through May, than during January and February, and reached maximum 
3 -1 
values of 52.4 and .51.3 mgC m hr in June and July, respectively 
(Table IV-7). Productivity values decreased from August through October 
and reached low values of 4.4 and 1.2 mgC m-3 hr-1 in November and 
December. Average light intensity during the period over which pro-
-1 ductivity was measured was also at a maximum of 1.13 Lang1eys hr in 
June and July (Table IV-lO). However, differences in productivity 
noted in March and April, and September and October did not appear 
related to light intensity. For example, light intensity increased 
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Table IV-10. Average incident light intensity for the period that 
primary productivity samples were incubated during the 1976 Post-
operational Plankton Monitoring Program at the Anclote Power Station. 
Date (1976) 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Incident Light Intensity* 
(Langleys per hour) 
No data 
0.79 
0.65 
1.14 
0.88 
1.l3 
1.l3 
No data 
0.99 
0.91 · 
0.65 
0.32 
,'; Average incident radiation from 1000 to 1700 hours 
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from March to April while productivity decreased. Light intensity was 
similar from September to October while productivity increased. 
Primary productivity at each of the five stations studied demon-
strated peak productivity during either June or July (Fig. IV-9). The 
peak occurred at Stations 3AB, 13 and 5 in June, while at Stations 6 
and 10 it occurred in July. Two smaller peaks in productivity also 
occurred in March and October. These small peaks were present to some 
extent at all stations. When values at each station were treated as 
replicates to obtain a monthly mean, analysis of variance and Duncan 
multiple range test indicated that the peaks in productivity noted 
during June and July were significantly different (P<0.05) from the 
mean value determined for the other months. 
The most notable difference among stations was the higher peaks 
in productivity in the intake canal at Station 3AB during both March 
and June than occurred in the Anclote Anchorage. When productivity 
measurements at each station were averaged to obtain an annual mean 
for each station, analysis of variance and Duncan multiple range test 
indicated that the annual mean at Station 3AB was significantly greater 
(P<0.05) than that at the other stations. No significant differences 
were noted among stations in the Anchorage. 
Greater fluctuations and annual mean value for productivity in 
the power station intake area near the mouth of the river is in keeping 
with the result s of Johansson (1975). During the pre-operational 
monitoring program, he found greater seasonal fluctuations near the 
river's mouth than out in the Anchorage . 
Est imates of total annual surface productivity and productivity 
over the water column indicated that maximum produc tivity occurred in 
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the intake canal at Station 3AB and that minimum values occurred at 
Station 5 located in the Anclote Anchorage adjacent to the navigation 
canal (Table· IV-II). The occurrence of higher annual productivity 
rates near the river's mouth and in shallow inshore areas compares 
well with the observations of Johansson (1975) that the most produc-
tive areas are close to the river's mouth and over the sea grass beds 
close to shore. 
Table IV-I!. Annual phytoplankton productivity at the surface and for 
the water column at the stations sampled during the 1976 Post-operational 
Plankton Monitoring Program at the Anclote Power Station. 
Annual Productivitl: 
Surface (gC -3 -1 Water Column (gC -2 -1 Station m yr ) m yr ) 
3AB 150 210 
13 100 180 
5 70 130 
6 80 150 
10 90 170 
Although the general fluctuations in primary productivity among 
stations agrees with that noted during the pre-operational monitoring 
program (Johansson, 1975), annual production in the Anclote Anchorage 
during the present study was approximately 40 percent of the annual 
-2 -1 
rate (370 gC m yr ) found during the pre-operational monitoring 
program conducted from March 1973 through February 1974. The differ-
ences between these studies may reflect large year to year variations, 
and/or short-term fluctuations not detected by a monthly sampling 
frequency. The ex~ent to which these two factors contribute to this 
difference are discussed below. 
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During the 1976 Post-operational Plankton Monitoring Program rain-
fall was lower than during a normal year. For example, when monthly 
values of rainfall at Tarpon Springs during 1976 are compared with 
normal values presented in Figure 3.40 of the 1974 Anclote Environmental 
Project Report (Pyle, et aI, 1975) it is noted that normal rainfall is 
approximately 3 inches from November through March, while during the 
1976 survey average rainfall for the same time period was about 1.2 
inches. Rainfall normally exceeds 10 inches during July and August 
(Pyle, et al 1975) while in July and August 1976 it was 2.4 and 5.9 
inches, respectively. Rainfall during the 1973-74 Pre-operational 
Monitoring Program was. also greater than during 1976, at least during 
some months. Table IV-12 compares rainfall and river discharge during 
the periods of the two studies. Lower than normal rainfall during some 
months and differences in river runoff, particularly the much lower 
va1ues during winter and spring of 1976, could have reduced nutrient 
input into the Anclote Anchorage resulting in lower annual productivity 
than occurs in years with higher runoff. 
Primary productivity measurements made at monthly intervals may 
miss peaks in primary productivity resulting in an underestimation of 
annual productivity. Loftus, et al (1972) reported that bloom cycles 
in the Chesapeake Bay may be completed in 30 days. Since peaks in 
river discharge appear to stimulate primary productivity, it is pos-
sible that the July productivity measurements made 30 days after peak 
river discharge in June did not reflect the true maxima for this 
month. Timing of productivity measurements in relation to peaks in 
rainfall and river discharge and year to year variations are both 
considered to be primary causes of the observed differences in annuai 
Table IV-12. Rainfall and Anclote River discharge during the Pre-
operational and Post-operational Plankton Monitoring Programs at the 
Anclote Power Station. 
Total Rainfall* Monthly Mean River Discharge** 
(inches) (cfs) 
Month 1973 1976 1973 1976 
January 0.43 25.2 7.8 
February 0.78 54.6 5.4 
March+ 4.18 1. 24 21. 6 3.4 
April 3.7 1. 24 81. 4 3.2 
Mayt t 1. 03 10.13 4.4 75.1 
June 2.62 6.45 3.4 215.0 
July 8.48 2.45 2.7 49.0 
August 7.72 5.9 5.3 110.0 
September 6.81 5.21 30.7 28.4 
October 0.90 2.89 8.2 16.2 
Novemher 1.72 1. 73 5.1 12.8 
December 7.58 2.01 32.2 6.4 
* Measured at the Tarpon Spring Sewage Treatment Plant 
** Measured at the U.S. Geological Survey gage 16 miles above the 
river's mouth 
-r 1973-74 monitoring program was initiated in March 
°r-r The May 1976 plankton survey was conducted prior to the peak 
rainfall and river discharge in May and June 
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productivity between the pre-operational and post-operational moni-
toring programs. 
Lower than expected values in phytoplankton primary productivity 
during the post-operational plankton monitoring program could result, at 
least in part, from operation of the Anclote Power Station. Total cooling 
water flow for the power station, including condenser .and dilution pumps, 
is 2217 cfs compared to a median river flow of 19 cfs (measured 16 miles 
from the river's mouth). Therefore, much of the cooling water is drawn 
from the Anclote Anchorage. Since the intake canal is adjacent to the 
navigation canal, it is possible that the power station tends to draw 
water from offshore areas, which are lower in nutrients, up the naviga-
tion canal and discharge it back out to the Anchorage. However, temp-
erature and salinity studies conducted near the intake canal and river's 
mouth did not show any evidence of an intrusion of offshore water into 
the mouth of the Anclote River as a result of operation of the Anclote 
Power Station (WAPORA, 1977). Therefore, it is concluded that differ-
ences in primary production between the pre-operational and post-opera-
tional monitoring programs result primarily from annual variations in 
rainfall and river runoff and/or timing of sampling with respect to 
occurrence of peaks in rainfall and river runoff. 
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Phytoplankton Assimilation Number 
Assimilation number is defined as the photosynthetic rate per unit 
chlorophyll ~ and may be used as an indicator of phytoplankton photosyn-
thetic capacity (Strickland, 1960). Greater photosynthetic capacity 
reflects greater ability of a community to convert inorganic carbon to 
organic carbon. Assimilation number (AN) was determined at each station 
from the equation 
AN Primary Productivity 
Total chlorophyll ~ 
-3 (mgC m 
-3 (mg m ) 
During the pre-operational monitoring program a linear relationship was 
found between the logarithm of assimilation number and water temperature 
(Johansson 1975). This relationship was used as a model with which to 
compare the results of the assimilation numbers calculated during the 
post-operational monitoring program (Table IV-13). 
Some problems occur in comparing these two relationships because of 
the different methods used to determine chlorophyll~. During the pre-
operational monitoring program, filters containing the chlorophyll a were 
soaked in acetone to extract the chlorophyll while during the post-
operational monitoring program they were ground in acetone. It is quite 
possible that the latter process assures a more complete extraction of 
chlorophyll, particularly when chlorophyll content is high. In addition, 
Ry ther and Yentsch (1957) have reported higher than expected assimilation 
numbers in some estuarine population dominated by chlorophytes (green 
a l gae). They s uggested that this may have resulted from incomplete 
extr action of pigments. Therefore, these different methods and differ-
ences in species composition could have resulted in reporting higher 
chlorophyll values during the post-operational program when compared to 
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Table IV-13. Assimilation number of phytoplankton populations and temperature 
at each station during the 1976 Post-operational Plankton Monitoring Program 
at the Anclote Power Station. 
Station Monthly 
1976 3AB 13 5 6 10 Mean 
January 
Assim. No.* 0.97 0.80 0.95 0.72 1. 78 1.05 
Temperature COe) 11.5 10.0 10.0 10.0 9.5 10.2 
February 
Assim. No. 0 ~ 84 0.95 0.50 0.65 0.53 0.69 
Temperature Co e) 14.0 13.5 14.0 13.0 10.0 12.9 
March 
Assim. No. 7.25 4.17 3.76 5.26 4.32 4.96 
Temperature COe) 24.0 23.5 23 . 5 23.5 24.0 23.7 
April 
Assim. No. 3.95 7.60 2.95 3.50 10.40 5.68 
Temperature (Oe) 23.2 23.5 23.8 23.8 23.6 23.6 
May 
Assim. No. 4.73 18.78 5.95 7.16 14.27 10.18 
Temperature (Oe) 27.5 27.4 27.5 27.0 29.0 27.7 
June 
Assim. No. 3.76 2.68 3.44 3.07 3.54 3.30 
Temperature COe) 28.0 28.5 28.8 28.5 29.6 28.7 
July 
Assim. No. 4.49 0.84 1.08 1.36 1.48 1.85 
Temperature (Oe) 30.4 30.5 32.0 31.6 32.2 31.3 
August 
Assim. No. 2.19 1. 91 1.35 1.87 1. 93 1.85 
Temperature (Oe) 29.8 29.5 29 . 6 29.9 30.0 29.8 
September 
Assim. No. 1.16 1. 26 1.01 1. 22 1. 37 1. 20 
Temperature (Oe) 27.0 27.0 26.8 27.0 27.0 27.0 
October 
Assim. No. 2.62 1.68 3.34 2.92 3.14 2.74 
Temperature COe) 24.0 24.0 23.7 24.0 24.8 24.1 
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Table IV-13 (Cont'd). 
Station Honth1y 
1976 3AB 13 5 6 10 Mean 
November 
Assim. No. 0.98 1. 86 1.47 1. 33 1. 32 1. 39 
Temperature (OC) 16.2 15.5 15.8 15 . 5 16.0 15.8 
December 
Assim. No. 1.12 1.5 2. 00 1. 22 2 . 00 1.57 
Temperature (OC) 14.8 13.8 13.2 13.4 13.0 13 . 6 
Station Mean 
Assim. No. 2.84 3.67 2.32 2.52 3.84 
* Assimilation number Primarl Productivit~ Total Chlorophyll a 
-
IV- 5Y 
pre-operational program particularly in the summer when phytoplankton 
were abundant. Determination of higher chlorophyll values would result 
in a lower than expected assimilation number when compared with results 
of the pre-operational study. 
The year was divided into cool and warm sections, based on natural 
temperature breaks, when comparing assimilation numbers as a function of 
temperature. Cool months during 1976 included January-April and October-
December while during 1973-74 cool months included March-May 1973 and 
November 1973-February 1974. 
A linear relatj onship of natural logarithm (In) of assimilation 
number as a function of temperature was found to exist during the cool 
portion of the year. During 1976 this relationship was expressed by the 
equation 
In y -1.4 + 0.116 x 
where y assimilation number 
and x = temperature 
the regression coefficient, r, was 0.82 indicating a strong linear 
correlation. During the cool months of the 1973-74 study the relation-
ship of assimilation number as a function of temperature was expressed by 
the equation 
In y = -3.0 + 0.209 x 
The regression coefficient was 0.94 which also indicates a strong linear 
correlation. Figure IV-lO illustrates the relationship between these two 
equations. Although the slopes of the two curves were significantly 
different (P<O.OS) over the range in temperature measured, the overlap 
in confidence intervals at specific points along the curves suggests 
tha t there is no major differences during the cooler months of the year 
in the relationship of assimilation number to temperature be tween the 
pre- and pos t-opera tional monitoring programs. 
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Fig. IV-IO. Assimilation numb er as a function of temperature for the cool 
part of the year during the Pre-operational and Post-operational 
and Post-operational Plankton Monitoring Program at the Anclote 
Power Station 
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Assimilation number and temperature during the warmer months of the 
year indicate some major differences between 1976 and 1973-74 data (Table 
IV-14). Assimilation number in 1976 was much lower than the values for 
1973-74 except for May. This difference may be due to the different 
methods of chlorophyll extraction mentioned previously. For example, 
when chlorophyll was low during the warm month of May 1976 the assimiia-
tion number was quite similar to that noted during the warm months of 
1973-74. However, when chlorophyll values were higher during the other 
portions of the 1976 warm season, the assimilation number was much ·lower 
than that noted for May. A more thorough extraction of chlorophyll ~ 
during the 1976 than 1973-74 study could have resulted in lower assimila-
tion number 5. Markedly different patterns of land runoff with associ-
ated nutrient input during the two study periods and species composition 
may have also affected the relationship of assimilation number and tem-
perature. Because of different methodologies and annual differences in 
runoff, during the summer it is not possible to assess the effect of 
operation of the Anclote Power Station on the photosynthetic capacity of 
the phytoplankton community during the warm portion of the year by com-
paring assimilation number from pre-operational and post-operational 
monitoring programs. 
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Table IV-14. Comparison of t emp eratures a nd assimilation numbe rs during 
the warm part of the year from the Pre-operational and Post-operational 
Plankton Monitoring Programs at the Anclote Power Station. Tb.e 1973-74 
data is from Johansson (1975). 
1976 
Temp. Assim. No. +95% 
conf. limit 
May 27.9 10.18 + 7.54 
June 28.5 3.30 + 0.53 
July 31. 5 1.85 + 1.86 
August 29.7 1. 85 + 0.38 
September 28.0 1.20+0.17 
October 
* * 
Temp. 
(OC) 
* 
27.5 
29.9 
27.6 
29.1 
27.6 
1973-74 
Assim. No. +95% 
conf. limit 
* 10.98 + 8.93 
7.14 + 2.34 
7.45 + 3.20 
8.69 + 2.59 
6.47 + 2.08 
* Data not included because temperatures were representative of 
values during the cooler portions of the year. 
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CONCLUSIONS 
Salinity values were slightly lower (0.5 - 10 / 00 ) to the north of the 
discharge canal and in the intake canal, than in the Anclote Anchorage. 
Freshwater springs are considered responsible for the lower salinities 
to the north of the power station during most of the year rather than the 
operation of the power station diverting lower salinity water from the 
Anclote River channel to this portion of the Anchorage. 
Zooplankton species composition and seasonal abundance during the 
post-operational monitoring program and pre-operational monitoring 
program were similar and resembled those occurring in shallow water 
areas of the Florida coast. Also, no consistent statistical differences 
in zooplankton abundance were noted among sampling stations. Therefore, 
operation of the Anclote Power Station does not appear to alter the 
natural seasonal cycles or composition of the zooplankton community in 
the Anclote River or Anchorage. 
Calculated discharge temperature from the Anclote Power Station 
during 1976 exceeded the upper tolerance limit for survival of the 
copepods Acartia tonsa and Oithona spp. 30 percent of the time in July, 
20 percent in August and 10 percent in September. Dilution of the thermal 
discharge as it enters the Anclote Anchorage should result in such a 
small area of the Anchorage «15 percent at the surface) being elevated 
above the temperature tolerance limit of this species that no major ad-
verse effect on the populations are expected. 
Differences in phytoplankton abundance and productivity between the 
pre-operational a nd post-opera tional monitoring programs were ~ttributed 
to differences in rainfall ilnd river runoff. 
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Results of the 1976 Post-operational Plankton Monitoring Program 
indicated that the Anclote Power Station did not adversely affect the 
plankton community. Furthermore, it is anticipated that continued 
operation of the power station will not alter the balance of the indige-
nous plankton community in the Anclote Anchorage and River. 
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